INTRODUCTION
This paper is concerned with the problem of construction for a general type of Mobius inversion formulas for the set of the generalised Mobius function n a . Other types of generalised Mobius inversion formulas can be seen in the recent article by Sandor and Bege [7] . In addition, an application of the Mobius inversion formulas in physics can be found in [3] .
For any z € C, a generalised Fleck-type Mobius function (see [4] ) is defined by . Obviously, fii(n) = n(n), n € N, is the classical Mobius function. Brown, Hsu, Wang and Shiue in [1] show that /i z (z € C) is a multiplicative function, that is, if m and n are relatively prime, then n z {mn) = (j, z (m) (j. z (n) . In addition, ^o(n) = <5i n (n e N), the Kronecker symbol, that is, Ho(n) equals to 1 if n = 1 and 0 otherwise. It can be easily proved that, for each complex number z, \i z is not a completely multiplicative function except for fio, which is completely multiplicative.
Let E denote an arbitrary arithmetical semigroup. The set of all complex-valued arithmetical functions on E will be denoted by A(E). Note that the definition of an arithmetical semigroup E implies that E is countable. For the sake of definiteness, one could if desired express E in the form E = {ai = l,a 2 , a 3 ,...}, where \a { \ < |a i+ i|. 80 T-X. He, L.C. Hsu and P.J.S. Shiue [2] Let h G A(E) be a nonzero completely multiplicative function. We now give generalised Mobius inversion formulas for the set M/, = {/i Zih = fM z h i z e C } with respect to the the generalised Dirichlet convolution * defined as follows. DEFINITION 1.1: Let h G A(E) be a nonzero completely multiplicative function. Given two functions f,g € A(E), the generalised Dirichlet convolution, denoted by ( / * 9)h, is also in A(E). It is defined by (/ * g) h = (fh) * {gh), where • is the Dirichlet convolution; that is,
Next we recall a fairly more general notation of multiplicativity, introduced first by Selberg [8] , which apparently did not prevail in the literature. One of the main advantages of this more general notation of multiplicativity is that it can be used without change to define multiplicative functions of several variables.
In next section, we shall show that (M/,, *) is a group with the identity element fx oh = y^h (no{n) = <S n i) and establish a kind of Mobius type inversion. We shall also apply these results to the setting of Selberg-multiplicative functions class (Gh, *) -{Fh : F G Q} in Section 3, where h € A(E) is a nonzero completely multiplicative function with /i(0) = 1. Hence, h{n) = Tl p h p (e p (n)) with h p (e p (n)) := h(p e »^) and h p {0) = 1.
The application is based on the following lemmas. From Definition 1.3 and product of series, we immediately have the following lemma. 
REMARK 1. Various consequences including some classical inversion formulas can be deduced from Theorem 2.3 by special choices of E, z, and h(-).
In particular, the classical Mobius inversion pair is a particular case of (2.2) and (2.3) shown in Theorem 2.3 with E = N, z = 1, and h() = 1 (see [6] for a different approach).
COROLLARY 2 . 4 . Let t 0 > 1, and let h(k) be a nonzero completely multiplicative function. Then for all t, 1 ^ t < t 0 , and complex-valued functions F and G, (2.4) G(t) = 2 n z {k)F{t/k)h{k) if and only if (2.5) F(t) = £ »-z (k)G(t/k)h(k).
In Corollary 2.4, we may take 1 0 if ti Z.
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Therefore, we obtain the following corollary. where ft is a nonzero completely multiplicative function.
COROLLARY 2 . 5 . Let h be any nonzero completely multiplicative function, and let f and g be complex-valued functions. Then for all n
In Theorem 2.3, after substituting F{t) = /(1/t) and G(t) = g(l/t) into (2.2) and (2.3) and replacing 1/t by t afterwards, we can obtain the following results.
THEOREM 2 . 6 . Let h 6 A(E) be any nonzero completely multiplicative function, and let f and g be complex-valued functions of positive real variable t < 1, (2.8) g(t)= for all 0 < t < 1, if and only if
*6Ei|*|£l/t for ail 0 < * < 1.
REMARK 3. (2.8) and (2.9) can be proved directly as follows.
By setting mk = r on the right-hand side of the above equation and noting that /z z * /x_ z := 5Z Mz( m )/ i -z(' i; ) = /^(r), we can write it as follows. 
A MOBIUS INVERSION FORMULA FOR THE SETTING OF THE SELBERG MULTIPLICATIVE FUNCTIONS
We now give an application of Theorem 2.2 to the setting of Selberg-multiplicative functions. Similar to Theorems 2.1 and 2.2, for a nonzero completely multiplicative function h with ft(0) = 1, A{E) h := {/ft : / € A(E) -{0}} forms an Abelian group with respect to the Dirichlet convolution defined in Definition 1.1. We shall show that {Gh,*) is a subgroup of (A(E)h, *). [8] Let F,G € Q\ that is, for any n € N, F{n) = II p / p (e p (n)) and G(n) = TL p 
where the last two equalities are derived from the expressions of F, G, and H and (3.1).
To prove that Fh € Gh implies its inverse F~lh € Gh, for each prime p we define 
(s) = f h (s)a{s) <==> a(s) = g h (s)P(s).
Obviously, from Lemma 1.5, inversion relation (3.10) is equivalent to (3.4) . This completes the proof of the theorem. D
